Does the ovine placenta secrete ACTH under normoxic or hypoxic conditions?
In the sheep, maternal plasma cortisol is increased in late pregnancy, and fetal plasma cortisol and adrenocorticotropic hormone (ACTH) rise precipitously in late gestation. In many species, the placenta contains ACTH. These experiments were designed to test whether the ovine placenta contains ACTH and whether there is net secretion of ACTH by the uteroplacental unit into either the maternal or fetal circulation. Pregnant ewes and their fetuses were prepared with maternal and fetal arterial and uterine and umbilical venous catheters. Arterial and venous samples were taken from both sides of the placenta before and during hypoxia induced by the ewe breathing 9-11% O2, and arteriovenous (a-v) differences in ACTH, PO2, PCO2, and progesterone were analyzed. A positive a-v difference in PO2 (48.2 +/- 3.4 mmHg) and negative a-v differences in PCO2 and progesterone (-3.5 +/- 0.7 mmHg and -25 +/- 5 ng/ml, respectively) were found across the placenta in the ewe, and a positive a-v difference in PCO2 (4.8 +/- 0.9 mmHg) and negative a-v differences in PO2 and progesterone (-8.1 +/- 1.5 mmHg and -13 +/- 3 ng/ml, respectively) were found across the placenta in the fetus, indicating that the umbilical and uterine venous catheters were properly placed. Hypoxia decreased fetal and maternal arterial PO2 from 22.8 +/- 1.3 to 13.8 +/- 0.7 and from 98.8 +/- 3.3 to 37.0 +/- 2.6 mmHg, respectively, and increased fetal and maternal arterial ACTH immunoreactivity from 95 +/- 60 to 2,676 +/- 795 and from 149 +/- 21 to 275 +/- 88 pg/ml, respectively.(ABSTRACT TRUNCATED AT 250 WORDS)